Substance P is associated with heart enlargement and apoptosis in murine dilated cardiomyopathy induced by Taenia crassiceps infection.
Dilated cardiomyopathy (degeneration of heart muscle and heart enlargement) is an important cause of heart failure among young adults. Dilated cardiomyopathy may be a complication during or after various viral, bacterial, or parasitic diseases. Substance P (SP) is a neurotransmitter that is involved in the pathogenesis of various diseases. To determine whether SP is associated with cardiac changes in murine cysticercosis, we compared heart-weight to body-weight ratio, cardiac pathology, cardiomyocyte size, and cardiac-apoptosis (TUNEL assay) in hearts from Taenia crassiceps-infected (wild-type vs. SP-knockout) mice. We noted that, as compared with control uninfected wild-type mice, elevated protein levels of SP and its receptor as studied by ELISA or immunohistochemistry, respectively, were elevated in the hearts of parasite-infected wild-type mice. The heart-weight to body-weight ratios were significantly higher in the parasite-infected wild-type mice versus those of the infected SP-knockout mice. Furthermore, wild-type infected mice developed dilated cardiomyopathy with increased chamber size of both ventricles, decreased ventricular wall thickness, compensatory cardiomyocyte hypertrophy, and increased cardiac apoptosis. This cardiac pathology did not develop in mice lacking SP activity (i.e., in infected SP knockout mice) or in uninfected mice. These data indicate that SP is associated with cardiac changes in an animal model of parasitic dilated cardiomyopathy.